Evidence for a role for protein kinase C in the modulation of bombesin-activated cellular signalling in human breast cancer cells.
The phorbol ester 12-O-tetradecanoylphorbol 13-acetate (TPA) is a potent activator of protein kinase C (PKC) and is known to affect a variety of biochemical processes in human breast cancer cells. In the present study we have employed MCF-7 cells to investigate the effects of TPA on inositol lipid signalling, the putative pathway leading to PKC activation and intracellular Ca2+ mobilization. Phosphoinositide hydrolysis in MCF-7 cells was stimulated by bombesin (BN) as evidenced by increases in both inositol phosphate production and cytidine diphosphate diacylglycerol (CDP-DG) accumulation. Pretreatment of MCF-7 cells with TPA caused attenuation of both these BN-induced responses. This inhibitory action of TPA on inositol phosphate production was mimicked by diacylglycerol analogues and was reversed by staurosporine, H-7 and tamoxifen, all known inhibitors of PKC. Furthermore, putative down-regulation of PKC by prolonged TPA pretreatment also reversed the inhibitory action of TPA and enhanced BN-induced phosphoinositide hydrolysis. TPA also inhibited BN-induced increases in cytosolic Ca2+ concentration ([Ca2+]i) and caused a dose-dependent inhibition of epidermal growth factor (EGF) binding in MCF-7 cells. However, EGF receptor occupancy was unaffected by BN. These data support an inhibitory role for PKC in the regulation of phosphoinositide hydrolysis and [Ca2+]i in breast cancer cells and provide a potential mechanism for feedback regulation of this signalling pathway in these cells.